Evolutionary considerations
Acquired immune deficiency syndrome (AIDS) and other manifestations of infection with the lentivirus known as the human immunodeficiency virus or HIV (hereafter all manifestations of the disease will be called Aids, and its cause the Aids virus) is the first entirely new, highly lethal, specific, viral disease to emerge as a worldwide pandemic amongst humans since the foundation of the science of microbiology.
The most critical evolutionary hurdle that a virus must clear if it is to become endemic in any new species of host, is regular transmission from host to host. Consequently clues to the origins ofa new pandemic, infectious and lethal viral disease of humans, like Aids, should be .sought in the means of transmission, as well as in any genetic relation of the virus to pre-existing viruses. The demonstration of the existence of a nearly identical virus in another animal species which can cause lethal disease in an infected human, does not explain how the virus is transmitted amongst humans, or how spread becomes pandemic. Put simply, the determinants of pathogenicity and of transmissibility are distinct.
Biting insects often infect humans with a wide variety of pathogenic arboviruses which, however, fail to cause epidemics in humans because of insufficient transmissibility. Similarly, rabies virus has infected humans for centuries, if not millennia, but is still not transmitted from person to person.
Lassa fever virus, an enzootic persistent infection of the West African rodent, Mastomys natalensis, intermittently infects humans. It is occasionally transmitted directly to other humans, but transmission onwards is not efficient. Consequently the virus fails to infect the critical mass of people required if it is to persist within humans as an endemic infection, as do measles, smallpox or rubella viruses.
Many of today's endemic virus infections of man must, nevertheless, have originated in other animal species. Rubella virus, a Togavirus similar to typical insect viruses, is so different from any other endemic viral infection of humans that it could not have evolved from a pre-existing human virus. Infection of a person long ago with an insect virus which, perchance, was shed in respiratory secretions and infected human respiratory epithelial cells could, in a community of sufficient size, infect a critical mass of people. This would enable the rubella virus to remain endemic in humans, after it lost its ability to infect insects.
Origins of myxomatosis
Myxomatosis in rabbits is the only new, highly lethal, enzootic, viral disease of a wild mammal whose origins and evolution have been studied and documented in detail'. It was first observed in 1898 in Uruguay as a new, sporadic, infectious disease of laboratory rabbits imported from Europe. Not till 1942was the natural viral reservoir shown to be in the South American forest rabbit, Syluilagus brasiliensis, in which it causes only transient, benign, cutaneous fibromas. Because 99% of captive European rabbits, Oryctolagus cuniculus, infected with the myxomatosis virus, died within two weeks, several attempts were made to infect the wild rabbit populations of Europe and Australia with virus imported from South America, and injected into indigenous rabbits, as a means of pest control. Localized epizootics were produced in Britain in 1936, Denmark in 1937, Sweden in 1938, and South Australia in 1942. Many animals died locally, but the virus in the wild, and the disease, on each occasion soon vanished without trace.
In December 1950, virus injected into wild rabbits near the River Murray by scientists working for the Australian Government, produced a violent dissemination of the virus in the rabbit population of Australia reminiscent of a nuclear explosion. Within three months the virus introduced at a single site had spread to kill a billion or more rabbits over an' area of a million square miles. In the next two years the virus became co-extensive with the rabbit population of Australia. Over vast tracts ofland no rabbit survived and the continental population was reduced by more than 90%. Myxomatosis has since remained enzootic amongst wild rabbits in Australia. The explosive spread of the virus in the rabbit population through. out Europe,after its introduction in June 1952,was similar to that in Australia.
Mechanisms ofmyxomatosis panzootice
It was only after microbiologists had produced the two continental panzootics of myxomatosis that the precise mechanisms of their production were discovered. It was known from laboratory studies that close contact between rabbits, particularly sexual intercourse, regularly transmitted the virus, and so did rabbits' fleas. However, close contact and fleas do not spread a virus of rabbits very far or fast, and with these mechanisms alone only minor epizootics were caused. They were self-limited by the virus itself which killed too quickly for its own long-term survival.
After the panzootics, it became apparent that three factors were required to start them, each one of which was essential. First, the virus itself was needed to infect at least one rabbit; second, a critical mass of non-immune, Oryctolagus cuniculus, was required both nearby and also distributed over a vast area; third, a critical mass of blood-sucking winged insects, parasitic on rabbits, was essential to transmit the virus mechanically and frequently over considerable distances. When all three were combined they triggered a vast microbiological explosion; if one was absent no such explosion occurred. After the initial explosions, natural selection acting on virus and rabbit at the point of transmission favoured genetic variants of virus which were rather less lethal, and rabbits which were more resistant. This enabled both host and parasite species to survive, albeit with mortality following infection still exceeding 50%.
The factor additional to a little virus, and a lot of rabbits, which was essential for panzootic spread, and was followed by enzootic persistence, but which virologists failed to comprehend adequately before the event, was the presence of plentiful winged parasitic insects. The mosquitoes were to be aptly described by microbiologists as the 'flying needles', which completed that which was begun by hypodermic needles in the laboratory.
Origins and transmission of Aids

A sexually transmitted disease
The hypothesis that Aids is characteristically a sexually transmitted dieease" -! is now widely accepted as dogma. It is held that the frequent change of sexual partners has been the critical factor which has been both sufficient, and necessary, to initiate an explosive spread of the virus from human to human.
This theory concerning the origins of the Aids pandemic-the 'sexually promiscuous people' hypothesisis fundamentally flawed. Using sound principles of theoretical biology it can be deduced that Aids cannot be transmitted characteristically, or easily, during biologically normal sexual intercourse. These conclusions stem from the known distribution of the Aids virus within the cells and body fluids, the paucity of infectious virions in genital secretions", the inability of the virus to penetrate and replicate within genital epithelial cells, the unusual extracorporeal stability of the virus, and particularly the ease with which it is transmitted by blood-contaminated hypodermics 7 • Epidemiological observations are consistent with this conclusion.
A further, substantial, theoretical consideration is the lack of evidence that any human virus cleared the decisive evolutionary hurdle of becoming regularly transmitted horizontally between humans, by way of the highly restricted route of sexual intercourse alone. Herpes simplex, cytomegalovirus, Epstein. Barr, human papilloma and hepatitis B viruses have all been categorized recently as sexually transmitted infections. However, all cause persistent viral infections which, in simple rural communities, are acquired almost universally early in childhood within the family or tribal setting. They are ancient viral infections of mankind. While some minor variants of human papilloma and herpes simplex viruses are usually located in genital sites, it is inherently improbable that any of these viruses started their relationship with humans as exclusively sexually transmitted infections of adults, which then evolved to become infections of childhood. The reverse would seem more probable. It is only because of modern standards of personal cleanliness and hygiene, with small families and spacious living quarters, that these ubiquitous viruses of humans now frequently fail to infect children. Consequently, if infection occurs at all, it may take place particularly during the close contact of sexual intercourse.
Hypodermics
An alternative explanation for the origins of the Aids pandemic, more consistent with experimental and epidemiological evidence, is that the crucial transmissibility factor which initiated the pandemic, and is still driving it onwards, is multi-use, inadequately sterilized, hypodermics 7 • This 'medically promiscuous hypodermics' hypotheses is reminiscent of the mosquito-borne flying needles, which had been overlooked by most myxomatosis experts.
It is easy to comprehend how the epidemic spread of the virus could have started by chance in Central Africa in the 1970s,rather than fifty, a hundred, or a thousand years ago. Promiscuous sexual intercourse is not new in Africa, or in any other continent, whereas medical hypodermics are a recent innovation, and they are re-used in poor countries on a prodigious scales. The precursor of the Aids virus could well have been enzootic in some indigenous animal species in Africa for millennia, like Lassa, Ebola, Marburg, simian herpes and rabies viruses, and occasionally infected a human by chance. However, with poor transmissibility by insects, or by respiratory or oral routes, or by sexual intercourse, it would fail to initiate a pandemic. Without some additional factor, the virus in man would repeatedly die out, just as myxomatosis virus did in the absence of adequate numbers of winged, biting insects.
The massive build-up in the employment of multiuse medical hypodermics, for injecting antibiotics and vitamins, in Central Africa since the advent of cheap penicillin over thirty years ago, and more recently for withdrawing blood for analysis, is precisely the sort of potent, novel, factor which could start a pandemic. The efficiency with which the Aids virus has been transmitted by contamined hypodermics amongst drug addicts in America and Europe has repeatedly, and unequivocally, demonstrated their potential as transmitting agents. (Multi-use medical hypodermics initiated the catastrophic spread of the blood borne Ebola virus in 1976 at the mission hospital in Yambuku, Zaire. The epidemic of Ebola haemorrhagic fever ceased once the hospital closed and all injections stopped") A Soviet hypothesis Some government officials of the Soviet Union also favour the hypothesis that hypodermics originated the Aids pandemic, although they have postulated deliberate military, rather than inadvertent medical hypodermics". They have cast some suspicion upon themselves by repeatedly accusing the United States Government, in overseas propaganda and in their own internal mass media, of developing the virus in military laboratoriesand then proceeding to classify as secret all scientific research and information on Aids in the USSR. Aids is being handled by the Soviet authorities in a way that would be expected if the virus had indeed come from one of their own military laboratories. Not a single scientific article, nor even a review of the Western scientific literature on the Aids epidemics in America, Europe and Africa, and the virological cause, has appeared in the Soviet medical literature. Nor have any ofthe studies carried out on the Aids virus and its pathogenesis by Soviet virologists, molecular biologists and clinicians been published.
It was not until 7 December 1985, in an interview published in Sovietskaya Kultura, a mass-circulation paper, that Professor V M Zhadanov, Director of the Ivanovsky Institute of Virology in Moscow, officially announced the existence of Aids in the USSR. The same week as Zhadanov announced the first cases of Aids in the Soviet Union to the general press, the disease was also mentioned for the first time in the Soviet medical literature. In a brief report in Vestnik Dermatologii i Venerologii, of a World Health Organization memorandum which was produced after the meeting on AIDS held in Geneva on 22-25 November 1983-a full two years earlier-the author, I V Petrova, wrote: 'Although not a single case of AIDS has been registered in the USSR, this grave disease threatens every country in the world and the memorandum should be translated into Russian'!". He stressed that WHO proposed, as a prophylactic measure, 'thorough sterilization of medical instruments and extensive use of disposable hypodermics'.
The State censorship, till now, has suppressed discussion of Aids in Soviet journals of medical science, and prevented publication of any of the findings of the 'group of institutes of the USSR Ministry of Public Health and the USSR Academy of Medicine . .. researching the Aids problem', described in Moskovskaya Pravda by Academician R Petrov, Director of the Institute ofImmunobiology, way back on 21July 1985.Not surprisingly, Soviet doctors now distribute amongst themselves privately-made translations of Western scientific articles and reviews on Aids, like underground literature, so that they may learn something about the disease they are now facing.
Aids in the Soviet Union
The Soviet Union is particularly vulnerable to Aids, perhaps more so than the prosperous countries of Europe and America. The major vector of the virus in the USSR'is the same as in the Third World countries -the multi-use medical hypodermic, and not just those of drug abusers, and the activities of homosexual men.
There is some evidence to suggest that the Soviet Union may have more cases of AIDS than any other country in Europe. In October 1983at were under the age of 60. After excluding 7 patients who had been treated with immunosuppressive drugs, and 2 from Africa, 127Soviet citizens observed in the major dermatology clinic in Moscow by the end of 1983 had Aids within the definition agreed at the Conference in Aarhus 1 1 • Doubtless some of the 127 patients, particularly those aged 50-60, were background cases of Kaposi's sarcoma unrelated to the Aids epidemic, but 53 (19.3% of the total) were under the age of 40. This compares with only 3 of 90 (3.3%) patients with Kaposi's sarcoma who were under the age of 40 seen at the Memorial Sloan-Kettering Cancer Center in New York during the twenty years prior to 1975,and before the start of the Aids epidemic in New York l 4 • By 1 January 1984, only 90 European patients with Kaposi's sarcoma under the age of 60 had been reported from all countries of Europe outside the Soviet Union: 39 were in France, 18 in the Federal Republic of Germany and 12 in the United Kingdom'", No more than 6 had been reported from any other individual European country. The paper by Kalamkaryan and Akimov was passed by the Soviet censors because it contained none of the key words-AIDS, homosexual, drug addict or epidemic. The censors did not realize that, in 1983,Kaposi's sarcoma in Europeans under the age of 60 was, by definition, Aids, in the absence of any underlying cause of immune deficiency. By not mentioning the Aids epidemic in the West, the paper was let through for publication while all others on Aids have been suppressed.
The Soviet Union has been importing diagnostic kits from the West for testing for Aids antibodies!", As the test results were analysed at the Soviet Ministry of Health during 19~, they seemed to have generated considerable anxiety. This found expression in a sudden flood of reassuring publications in the general media, including provincial newspapers, the complete absence of scientific publications, the distribution of secret circulars to hospitals, and a stream of clumsy propaganda accusing the Pentagon of starting the epidemic. Underlying the anxiety is the knowledge of the speed with which the Aids virus is spreading in Central Africa and amongst drug addicts in the West; the knowledge that the Aids virus is transmitted much like hepatitis B virus; and the evidence of frequent transmission of hepatitis B by the medical services in the Soviet Union in the last fifteen years.
Hypodermics and hepatitis B in the USSR The incidence of hepatitis B in various regions of the Soviet Union has increased substantially during the last decade; the prevalence of carriers of hepatitis B virus in the population is 9% in many southern regions and between 1.5% and 2.1% in northern regions, including Moscow, Leningrad and Gorky 17 -19. What particularly concerns the Soviet health authorities is that in the USSR the incidence of hepatitis B infection is rising quite rapidly and becoming high in regions which were previously low.
Many of the cases of hepatitis B occurring in the Soviet Union are directly linked with hospitals in which the quality of sterilization of instruments and hypodermics has been found to be inadequate. Few Soviet hospitals have disposable hypodermics. Sumorokov et al. 20 found a direct correlation between the total number of injections given in local hospitals in different districts of the USSR, and the incidence of hepatitis B. The study, carried out in 1982-1984, contained a recommendation (reported at the 17th Congress ofthe Mechnikov Society of Microbiology and Epidemiology in Moscow) that, as far as possible, medication should not be given by injections. They emphasized the need to 'establish an effective and strong control over the work of sterilisation units ... and to locate them in appropriate rooms with availability of hot water, modern facilities for washing hypodermic syringes and needles, and the use of autoclave sterilisation'. In areas with particularly high levels of hepatitis B carriers, they recommended the provision of 'blood transfusion equipment, hypodermics, and other instruments of single-use type'.
Not only do few Soviet hospitals have any disposable hypodermics, but many have experienced severe shortages of non-disposables. According to E Smirnova, writing on 22 July 1983in Medizinaskaya Gazeta, the official organ of the Ministry of Health of the USSR, the whole Krasnodar region, North Caucasus, with a population of over five million, received only 230970 hypodermic needles in 1982 (less than one-tenth the number ordered). As a result, a 950-bed psychiatric hospital had to make do with 200needles during the first six months of 1982,and a HOO-bed regional and children's hospital had only 1000needles available for five months.
In prosperous western countries, single-use hypodermics have been almost universally employed for two decades. These have largely spared their populations from infection with the Aids virus through their health care services -apart from haemophiliacs and blood transfusion recipients who have been infeoted by the thousand, rather than by the million. The spread through multi-use hypodermics in the West has largely been confined to the tiny proportion of the population who self-administer drugs intravenously. Amongst them it has been catastrophic, and Soviet virologists who are authorities on hepatitis B and retroviruses, like Professor Zhadanov, can now see the implications for their own population.
Conclusion
The reaction of the Soviet health authorities to the realization that the Aids virus is spreading amongst their own population, has been similar to the reactions of public health authorities, clinicians and medical scientists all over the world. The initial reaction is to deny that there are any serious problems, and when they are so obvious that they can no longer be denied, to blame groups of people who are perceived to be undesirable, such as drug addicts, homosexuals, foreigners, prostitutes, the promiscuous, and the Pentagon.
The search for scapegoats on whom to blame the Aids pandemic is an understandable, but inadequate, response to the crisis. Its ultimate origins appear to be in the practice of modem medicine and modern science themselves; whether by chance in the practice of cut-price modern medicine in poor countries, or by an accident in a laboratory, or by the design of some scientists with warped minds.
Whatever the precise origins of the Aids virus may be, it exists, and it is spreading rapidly in humans in every country in the world by several routes. It is the greatest man-made catastrophe of all time. There are no simple solutions to the multitude of horrendous problems the virus will cause the human race. However, in the absence of clear thinking, scientific objectivity and honesty, by public health authorities as well as by medical scientists and clinicians, there will be no solution at all.
